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IosicuuTenLHAA 3aNIUCKA.

1. OcHOBHBIE XapPAKTEPUCTUKU 00pa3oBaHus

EctecTBeHHO - HayuyHas paboyas mporpaMma Mo OMOJIOTMM COCTaBJEHA B
COOTBETCTBUH  C denepa’dbHbIM  TOCYAAPCTBEHHBIM — 00pa30BaTEIbHBIM
CTaHIapToM o0mero oOpa3oBaHus, (yHIAMEHTAJIbHBIM SAPOM COJACPIKAHUS
obmiero oOpasoBaHus. B pabodeld mporpaMMe YYTCHBI HIEH W TOJOKEHUS
KoHnenuuu ayXOBHO-HPaBCTBEHHOTO PAa3BUTHSI W BOCHUTAHUS JTUYHOCTH
rpaxaannHa Poccun, [IporpaMmbl pa3BuTus U (OPMUPOBAHUS YHHUBEPCATBHBIX
yaeOHbix nevictBuil (Y'Y /), koTopeie o0ecriednBaOT (OpMUPOBAHUE POCCUUCKON
rpaXJIaHCKOW  UJCHTUYHOCTH, OBJIAJICHHME  KJIIOYEBBIMU  KOMIIECTEHIUSIMH,
COCTABJISIFOIIIMMU OCHOBY JUISI CAaMOPAa3BUTHSL U HEMPEPHIBHOTO 00pa3oBaHMs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHUS
yUYaIUXCsl, KOMMYHUKATUBHBIX Kau4€CTB JJUYHOCTH.

HopMaTuBHO-IPAaBOBYIO OCHOBY IIPOrPaMMbI COCTABJISIIOT:
- Koncturyuusa Poccuiickoit @enepannu (ct1.43);
- ®enepanbHblil 3akoH PO 273-03 «O06 obpazoBanun B Poccutickoit denepanium»
ot 29 nexabps 2012 r.;
- ®enepanpubiid 3ak0H OT 31.07.2020 r. Ne 304-®3 «O BHECeHMM U3MEHEHUU B
®denepanbHbiil 3akoH «O0 oOpa3zoBanuu B Poccuiickoit depepaniuny» 1mo Bompocam
BOCITUTAHUS 00YJaIOUIUXCS,;
- ®enepanbhbiii 3akoH PO ot 24.07.1998 Ne 124-d3 «O06 OCHOBHBIX TapaHTHUSX
npaB pedenka B Poccuiickoit deneparun» (B pegakiuu 2013 r.);
- Crparerus pa3sutus Bocnutanusi B PO na nepuoa 1o 2025 roga (pacnopsikeHue
[TpaButensctBa P® ot 29 mas 2015 1. Ne 996-p);
- IlocranoBnenne [7aBHOrO TroCyAapCTBEHHOIO CaHUTapHOro Bpaya PO
0104.07.2014r. No 41 «O6 ytBepxknenun CaulluH 2.4.4.3172-14 «CanutapHo-
AIUJIEMUOJIOTUUECKHE TPEOOBaHUSA K YCTPOMCTBY, COJEPkKAHUIO U OpraHU3alUU
pexuMa paboThl 00pa30BaTEIbHBIX OpraHU3aIui JOMOJHUTEIHBHOTO 00pa30BaHUS
neteit» (nanee — CanlluH) (B pemakiuu 2020 r.);
- CaHuTapHO-’MUAEMHOJIOTHUYECKHE TPeOOBaHMUS K YCIOBUSM W OpraHU3alluu
OOy4YeHHsI ¥ BOCIHTAHHS B OPraHU3alUSX, OCYIICCTBIISIIONIUX 00pa30BaTEIbHYIO
NEeATEeIbHOCTh 1O  aJaNTUPOBAHHBIM  OCHOBHBIM  00II€00pa3oBaTEIbHBIM
mporpaMmam Jijisi 00y4aromuxcsi ¢ OrPaHUYECHHBIME BO3MOXKHOCTSIMU 3/I0POBbS /
CanlluH 2.4.2.3286-15 // TloctaHoBieHHE TJaBHOIO TOCYAapCTBEHHOTO
canuTapHoro Bpauya Poccuiickoit @eneparuu ot 10.07.2015 Ne 26;

- Konnenmus pa3BUTHSA JIONOJIHUTEIILHOTO oOpa3oBaHUsI neTen
(pacnopspxkenuellpaButrensctBa PO ot 04.09.2014r. Ne 1726-p) (manee -
Konnenus);

- IIpoexkt Konuenmuu pazBuTus JOMOJHUTENbHOTO oOpazoBanus aereit g0 2030 r.
- Tlacnopt ¢enepanbHOro mpoekra "Ycmex Kaxiaoro pedeHka" (yTBEpXKIEH Ha
3acelaHuM MPOEKTHOrO KOMHUTETA 10 HAallMOHATBHOMY TIpoekTy "Ob6pa3zoBanue” 07
nekadpst 2018 r., nmpotokon Ne 3);



- Ilpukaz MunucTepcTBa oOpa3zoBaHusi U Hayku Poccuiickoii denepammu oT
23.08.2017 1. Ne 816 «O0 yrBepxkaeHuu [lopsinka mpuMeHEHUsT OpTaHU3AIUSMU,
OCYILIECTBISIONUMHU 00pa30BaTeIbHYIO JEATEIBHOCTD, 3JIEKTPOHHOTO O0Y4YEeHHUS,
JTUCTAHITMOHHBIX o0pa3oBaTeNbHbIX TEXHOJIOTH npu peanuzanuu
00pa30BaTENBHBIX MPOTPAMM;

- Ilpuka3z MunucrepctBa npocsemenus Poccuiickoit ®eneparuu 0109.11.2018 T.
Ne 196 «O6 yrBepxaenun Ilopsinka opraHu3alii W OCYIIECTBICHUS
o0pa30BaTeNbHON JEATENBHOCTH MO JIONMOJHUTEIBHBIM 00111€00pa30BaTeIbHBIM
nporpammam» (nanee — [opsinok) (B penakiuu 2020 1.);

- [Tpuka3 MunuctepcTBa npocsemienus Poccuiickoit deneparuu ot 13.03.2019 No
114 «OO6 yTBepkKIECHUU TOKa3aTeNel, XapaKTepu3yIIUX OoOIue KpUTepUuu
OLICHKH KauyecTBa YCJIOBHH OCYIIECTBIECHUS 00pa30BaTEIbHONW ACSITENHbHOCTU
OpraHM3alMsIMH, OCYIIECTBISIONIUMU  00pa30BaTENbHYIO JACSITENBHOCTh IO
OCHOBHBIM 00111€00pa30BaTebHBIM MTPOrpaMMaM, 00pa30BaTEIbHBIM MTPOrpaMMaM
cpeaHero  mpogeCCUOHAbHOTO  00pa3oBaHMsl,  OCHOBHBIM  Mporpammam
npodeccHoHanpHOTO  OOy4YeHUs, JOIMOJHUTEIBHBIM  00IIe00pa30BaTeIbHBIM
porpaMmmamy;

MeTtoauuecke peKOMEH aluu:

-Metoauyeckue  pEeKOMEHJAMM MO  MPOCKTUPOBAHUIO  JIOMOJHUTEIBHBIX
oOlIepa3BUBaIONMX  MporpaMM  (BKJIIOYask  Pa3HOYPOBHEBBIE  MPOTPaMMBI)
(pa3padotannsie ~ MwunHoOpHayku  Poccum  coBmectno ¢ T[AOY  BO
«MOCKOBCKMITOCYTAPCTBEHHBIN ~ NENArOrM4eckuii  yHuBepcuteT™», DI'AY
«DenepanbHblii  MHCTUTYTpa3BuTusi oOpazoBanus», AHO JIIO «OtkpeiToe
oOpazoBanuey», 2015r.) (ITuceMo MwunucrepctBa oOpa3oBanuss U Hayku P®D ot
18.11.2015 Ne 09-3242);

- Meroauueckue  pEeKOMEHIAIMM [0  peau3alii  aJalTUPOBAHHBIX
JOTIOJITHUTEIBHBIX ~ OO0Ie00pa30oBaTEeIbHBIX  IPOTPaMM,  CIOCOOCTBYFOITUX
COIMAJIbHO-TICUXOJIOTUYECKOM peadmmTanuu, npodeccuoHaTbHOMY
CaMOOIIPECIICHUIO JIETE ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI, BKITIOYAs
JeTeH-UHBAJIUAOB, C YYEeTOM HX O0COOBIX 00pa3oBaTEIbHBIX IOTPECOHOCTEH.
(ITucemo MunmcTepcTBa 0OpazoBanus U Hayku P® Ne BK-641/09 ot 26.03.2016);
- IIpumepnas nporpamMma BoCIMTaHUsA. Y TBEpXKIAEHA Ha 3acenanuu denepanbHoro
y4eOHO-METOIMUECKOTO 00beAuHeHUs mo obiieMy obpazoBanuio 02.06.2020 r.
(http://form.instrao.ru );

AKTYaJIbHOCTH NIPOTPAMMBI:

AKTYyanbHOCTh MPOTPAMMBI 3aKJIFOYAETCS B TOM, YTO B pe3yibTaTe OOy4YEHUS IO
mporpaMMe  pa3BUBAIOTCS TBOPYECKM M KOMMYHUKATHBHBIC CIOCOOHOCTH
oOydJarommxcsi Ha OCHOBE MX COOCTBEHHOM TBOPUECKOW NEATEIbHOCTH. Takoi
TIO/IXOJ1, HAMPABJICHHBIN HA COIMATU3AIMI0 U aKTUBU3AITUIO COOCTBEHHBIX 3HAHUH,
aKTyaJieH B YCJOBHUSX HEOOXOJMMOCTH OCO3HAHHUs ceOs B KadyeCTBE JUYHOCTH,
CIIOCOOHOM K caMmopeanu3allid HMEHHO B BeChbMa YSA3BUMOM IOJPOCTKOBOM
BO3pACTE, YTO MOBBIIIACT U CAMOOIICHKY BOCIIUTaHHUKA.
OT1an4yurebHbIE 0COOEHHOCTH POrPaAaMMbl, HOBU3HA.


http://form.instrao.ru/

K oTimuuTensHbIM 0COOEHHOCTSIM OTHOCUTCSI CO3/IaHUE YCIOBHUH JJISl YCIIEITHOTO
OCBOCHUS yYalIUMHCS TPAKTHUYECKON COCTaBISIONICH MIKOJLHOW OHWONOTHH U
OCHOB HCCIIEIOBATEIBCKON e TEIBHOCTH.

HoBuzHa mporpamMmbl 3akiarodaeTcsi B (QOPMUPOBAHUH CHCTEMbI HAYIHBIX
3HaHUW O CHUCTEME IKMBOW TIPUPOJALI ¥ HAYAIBHBIX MPEACTABICHUH O
OWonormueckux  OOBEKTax,  MpolleccaxX,  SIBICHUAX,  3aKOHOMEPHOCTSIX;
NPUOOPETEHUN W OMBITa HWCIOJB30BaHUS METOJOB OHOJOTHYECKOW HAYKH IS
MIPOBEJICHUS HECTIOKHBIX OMOJIOTUYECKUX DKCIIEPUMEHTOB; Pa3BUTUH YMEHUH H
HABBIKOB MPOEKTHO — UCCIIEIOBATEILCKON JEATEIIBHOCTH, MOATOTOBKE yUaIIUXCs K
YYacTUIO B OJIMMIIMATHOM JIBMDKCHUH; (OPMHUPOBAHHUE OCHOB DKOJIOTHYECKOM
TPaMOTHOCTH.

Best mpakTudeckass JESITEIBHOCTh OCHOBaHA Ha WCIOJIB30BAHHHM O000PYIOBAHUS
nmeatpa «Touka pocray. Ilporpamma HampaBiaeHa Ha TPO(OpPUEHTAIUIO
o0yyJarommxcs.

Metoab! 1 GopMbl OpraHu3anuu y4e0HO - BOCIIMTATEJIBLHOIO IpoLecca.

@dopMbl TIPOBEICHUSI 3aHIATHM: TMpaKkTUYeCKue | J1abopaTtopHbie  paboTHI,
OKCKYpPCUH, DKCIEPUMEHTHI, HaAOO/ICHUS, KOJUICKTUBHBIE U WHIWUBUIyaJbHbBIE
UCCJICIOBAHUSI, CAMOCTOsITelbHAasE paboTa, KOHCYJbTallMHd, TMPOEKTHAs U
UCCIIEIOBATENbCKAs JEATEIIBHOCTD, B TOM UHKciie ¢ ucnoias3oBanuem MKT.

Meronpl  KOHTPOJS:  3allldTa  MCCIENOBAaTEeIbCKUX  paboT, MHUHH-
KOH(EepeHIIUs ¢ MPE3EHTALUIMU, TOKIAJ, BEICTYIUICHUS, IPE3CHTAIlUU, y4acTHE B
KOHKYpCaXx UCCIEA0BaTEIbCKUX padoT, OJIMMIHNA/IAX.

TpeGoBaHus K ypOBHIO 3HAHHM, YMEHUI W HAaBBIKOB MO OKOHYAHUIO peaM3alluu
IIPOIPaAMMBIL:

[Iporpamma mpeaycMaTpHBaeT HCIOJIb30BAaHUE CISAYIONIUX (OPM TIPOBEACHUS
3aHSATUM:

Urpa, Oecema, WUTIOCTpHpOBaHHE, pabdoTa B MaJbIX TpYMMax, SKCKypCHS,
BBICTYILICHUE.

MeTtoq TpPOEKTOB — 3TO COBOKYIMHOCTh Y4€OHO-TIO3HABATENIBHBIX IMPUEMOB,
KOTOpbI€ TO3BOJISIIOT PEIIMTh Ty WIM MOpoOJeMy WM 3aJady B pe3yJibTare
CaMOCTOSITEJIbHBIX JIEUCTBUNA 00YYaIOIIMXCS C 00s3aTeIbHOM Mpe3eHTalel 3THX
pe3ynbTaToB. KimroueBoi Te3uc merona: «f 3Haro, Ui 4ero MHE HalO BCE, UTO s
MO3HA0, Sl 3HAKO, TJI€ M KaK s MOTYy 3TO INPUMEHUTH». [IpoekTHas TexHOJIOrus
BKJIFOYAET B C€0S1 COBOKYIMHOCTh MCCIIEIOBATEIbCKIX, TTOMCKOBBIX, MPOOJIEMHBIX U
TBOPYECKHUX METOIOB.

e 1 32124 POrpamMMmabl.

Heab: co3nanue yCiaoBHUM AJIs1 yCIEIIHOTO OCBOCHUS YYAIUMUCS

MPAKTUIECKON COCTABIISIONICH MIKOIHLHON OMOJIOTHH U OCHOB

HCCJIe10BATEIILCKOU IEATEIbHOCTH.



3agaum:

-OopMHUpPOBAHUE CUCTEMBI HAYYHBIX 3HAHUU O CUCTEME KUBOW IIPUPOJIBI U
HAYaJIbHBIX MPECTABICHUN O OMOJIOrMYEeCKUX 00BEKTaX, IpoLeccax,
SABJICHUSX, 3aKOHOMEPHOCTSIX;

-puOOPETEHHE OTBITA UCTIOIB30BAHUS METOI0B OMOIOTHYECKON HAYKH JIST
IPOBEJCHUS HECTIOKHBIX OMOJIOTMUECKHUX SKCIIEPUMEHTOB;

-pa3BUTHE YMEHUI U HABBIKOB IPOEKTHO — MCCIIE0BATENBCKON
NEATEIbHOCTH;

-[IOJrOTOBKA Y4aIlUXCcs K YY4aCTHIO B OJIMMIIMAAHOM JBHKCHUU;
(opMUpPOBaHKE OCHOB 3KOJIOTUYECKON IPaMOTHOCTH.



COLAEPXAHUE ITPOT'PAMMBI
1.Pemenue 3aaau o teme.(1yac)
«OcHOBHBIE cBOWcTBa HMBOro. CHUCTEMHass opraHuzanus SKu3HU»-1 dac.
buosiorus - Hayka O W3HU U €€ 3aKOHOMepHocTAX. [Ipenmer, 3agaun, MeTOABI U
3HaueHue Ouonoruu. CBsi3b OMOJIOTUM C JPYTMMHU HAayKaMH, €€ MECTO B CHUCTEME
€CTECTBEHHOHAYYHbIX W OHOJIOTMUECKMX MAUCIUIUIMH. bUONOrusT B cUCTEME
KylIbTypel. Mecto Ouonoruu B (HOPMUPOBAHMM HAYYHOTO MHPOBO33PECHUS H
Hay4YHOU KapTUHBI MUpA.
OcHoOBHbBIE TTPU3HAKU KUBOro. OmnpeneneHnue NoHITUS «KU3Hb». buonornyeckas
dbopma CymecTBOBaHHMS MaTepUH. YPOBHH OpraHU3AIMHA >KHUBOW MaTepuul U
MPUHLINIBI UX BBIJCICHUS.

Paznen 2. «MonekynsipHast Ouonorusi»-10dacos

XHAMHUYECKHUM COCTaB KJIETKU. Heoprannueckue BemecTsa.
XUMHUYECKHE AJIEMEHTHI U UX pOJb B KieTke. HeopraHnueckne BemiecTBa W UX
pOJIb B JKM3HEACATEIBHOCTH KIETKH. Bojga B KJETKe, B3aUMOCBS3b €€ CTPOECHUS,
XUMHUYECKUX CBOMCTB U Ononornyeckoit posnu. Coi HEOPraHUYECKUX KUCIIOT, UX
BKJIaJl B 00ECIICUCHUE KU3ZHEICATECIbHOCTH KJIETKA W MOJAJIEpKaHHEe TOMeocTasa.
Hownsl B kietke, ux GyHKuuu. OCMOTHYECKOE JIaBJIIEHUE U TYprop B KIIETKE.
VYrieBosbl B KU3HEACATEIBHOCTH PACTEHUH, >KUBOTHBIX, T'pUOOB U OaKTEpHil.
CtpykTypHbIEe U PYHKIIMOHAJIbHBIE OCOOCHHOCTH MOHOCAaXapUI0B U JIUCAXAPUJIOB.
buonosuMeps! - nojimcaxapubl, CTpPOSHUE U OMOJIOTHYECcKasi POJib.
Kupbl 1 nunuabl, 0COOCGHHOCTH WX CTPOCHHUSI, CBA3aHHbIE C (DYHKIIMOHAIBLHOU
AKTUBHOCTBIO KIIETKHU.
Opranuueckue BemiecTBa KieTku. buononumepsr — Oenku. CTpykTypHas
opraHu3zanus 0e1KoBbIX MosieKyJ. CBolicTBa 0eiKkoB. JleHatypalius u peHaTypanus
— OMONOTUYECKHUI CMBICT U 3HaueHHe. DyHKIMKU OEIKOBBIX MOJIEKyJ. DEepMEHTHI,
WX POJb B OOECMEUYeHHH TIPOLIECCOB JKM3HeAesTenbHoCcTU. Kiaccudukarms
dbepMeHTOB.

XUMHUUYECKHM COCTaB KJIETKU. HyKIIEHHOBBIE KUCIIOTHI.
HyxiienHoBble KMCHOTHI, UX poJb B kieTke. Mcropus uzydyenus. JJHK — moinekyina
XpaHeHus HacjeAcTBeHHOM wuHdopmanuu. CtpykrypHas opranm3anus JIHK.
CamoynBoenne JIHK. PHK, ee Buapl, 0COOCHHOCTH CTPOCHUSA U



¢dbynkunonupoBaHusi. AT® — OCHOBHOM aKKyMyJisiTOp 3Hepruu B kieTtke. OcoOeHHOCTH
CTPOCHUSAMOJIEKYJBI U GyHKIUU ATO.
Pemenue 3a1a4 o MoJIeKyJIsipHOM OMOJIOTMH HAa U3YYEHHBIE TEMBI.

Paznen 3. Pemenue 3anau o teme «l{uronorus» -11 yacon

[uronorus kak Hayka. [Ipeamer, 3agauyu U METOJbI COBPEMEHHOW LUTOJIOTHH.
MecTo LMTOIOTMM B CHCTEME €CTECTBEHHOHAYUHBIX M OHOJIOTUYECKUX HAYK.
Hctopuss pa3BuUTUs LUTONOTHs. TEOPETUYECKOE W NPAKTHYECKOE 3HAYCHHE
LUTOJIOTHYECKUX HCCIEAOBAaHUN B MEAUIMHE, 3APABOOXPAHEHHUH, CEIBCKOM
XO35IUCTBE, JeJie OXpaHbl IPUPOJIBI U APYTHUX chepax yeToBEUECKOM NS TeIbHOCTH.
CtpoeHue KIETKU U €€ OPraHOU/IbI.

[TnasmaTuueckass MmemOpaHa U 000j104YKka KieTkH. CTpoeHHue MeMOpaHbl KJIETOK.
[TpoHuKHOBEHUE BelIeCTB yepe3 MeMOpaHy KJIeTOK. Bunbl TpaHcmopTa BellecTB
yepe3 UUTOIIa3MaTHYECKylH0 MeMOpaHy KIETOK (IMAaCCUBHBIA UM  aKTHUBHBIM
TPAaHCHOPT, 3K30LHUTO3 M SHAOHUTO3). (OCOOEHHOCTH CTPOEHUs 000JI0YEK
MPOKAPHUOTUYECKUX U 3YKAPUOTUUECKUX KIIETOK.

[{uToruiasMa u ee CTPYKTypHbIE KOMIIOHEHThl. OCHOBHOE BEUIECTBO LIMTOILIA3MBI,
€ro CBOMCTBAa U (DYHKIIHH.

Anpo unTepdazHO KIeTKH. XUMUYECKUNA COCTaB U CTPOEHHUE s]ipa. JHAUYCHHE
aapa B OOMEHE BEIECTB U Iepeaaye IeHEeTHUYecKOod uHpopManuu. Sapbliko,
OCOOEHHOCTH CTPOCHUSI U (PYHKITUU. XPOMOCOMBI, TIOCTOSTHCTBO YHCIIa U (POPMBI,
ToHKOe cTpoeHue. [lonaTtue o kapuotune. ['angouaHbBIA U IUTIIIOUIHBIA HAOOPHI
XPOMOCOM.

Arnmapar I'onsmxu. CTpoeHHE, pacioyloKEHUE B KIETKAX )KMBOTHBIX M PACTEHUH,
¢yHKIMM anmnapaTa ['oJbpKHU: CHHTE3 MOJIMCAXapu0B U JIUIHUI0B, HAKOIJIEHUE U
CO3pEeBaHUE CEKPEeTOB (OENKH, JUOUABI, MOJUCAXapU/bl), TPAHCIOPT BEIIECTB,
posib B (pOpMHpPOBAHUU TUIa3MaTHUYECKOM MeMmOpaHbl M Jin3ocoM. CTpoeHHE U
(GYHKLIHAU JTU30COM.

Oupomnazmatuueckass  cetb  (OIIC), ee Tumbl. OCOOCHHOCTH  CTPOCHUS
arpanyjsipHod (rnagkoil) u rpanyisipHod  (mepoxoatoit) OIIC. 3HaueHwue
rnaakod OIIC B cuHTE3e mnoJMcaxapuoB W JIMOUJOB, WX HAKOIUICHUU U
tpaHcnopre. 3amuTHas GyHkuus I1IC (M3oaauus U HeWTpanu3auus BPeIHbIX IS
kieTku BemecTB). Oynknuu mepoxoatoir DIIC (yyactre B cuHTE3€ OCJKOB, B
HAKOIUIEHWH OENKOBBIX NPOAYKTOB M HMX TPAHCIOPTE, CBSI3b C JIPYTHUMH
OpraHoMJIaMHi ¥ 000JIOUKOM KJIETKH).PHOOCOMBI, 0COOEHHOCTH CTPOCHUS U POJIb B
ounocunHTe3e Oenka. Bakyonu pacTUTENbHBIX KIETOK, UX 3HaUeHue, cBsi3b ¢ JIIC.
[TnacTuapl: AeHMKOMIACTBI, XJIOPOILIACTHI, XpOMOIUTIacTbl. OCOOEHHOCTH, CTPOEHHUE
u ¢yakuuu wiactua. JJHK mmactun. [lpoucxoxaenue xmoporutactoB. Bzanmuoe
MpeBpalleHNe MIACTU.

MuTtoxoHapuu, CcTpoeHHe (HAapyXKHAash M BHYTPEHHsSII MeMOpaHbl, KpHUCTHI).
OyHKIMY MUTOXOHAPHUM. ['MIIOTE3BI O MPOUCXOKIAECHUN MUTOXOHJIPUNA. 3HAYECHUE
BO3HUKHOBEHUS KUCIOPOJHOTO JbIXaHUS B SBOJIIOLINU.

Knetounsiii nentp, ero crpoenue u ¢pyHkuuu. Opranousl qemxenus. Kierounsie



BKJIFOUEHHS] — HETIOCTOSIHHBIA OpraHou KJIETOK, 0COOCHHOCTH U (yHKIMU.OOMEH
BEIIECTB M JHepruu. l[IoHATHE O TMJIACTUYECKOM W DJHEPreTHYEeCKOM OOMEHe.
®otocunre3. CetoBass U TeMHOBasi (ha3bl (OTOCHHTE3a, OCHOBHBIC IPOLIECCHI,
npoucxonasmue B 3TH ¢a3pl. DotodochopunupoBanre. CymMmapHOE ypaBHEHHE
dorocunteza. IlepBuunbie mpoAykThl (oTocuHTe3a. DOTOCHHTE3 M ypoKai
CEIIBCKOXO3SIICTBEHHBIX  KyabTyp. IlyTM  mNOBBIIEHUS  NPOAYKTUBHOCTH
CEIBCKOXO03IMCTBEHHBIX pacTeHui. K. A. Tumups3eB 0 KOCMAYECKON POJIN 3€JIEHBIX
pacteHuid. XeEMOCHHTE3 U €ro 3HAYEHUE B IPUPOJIE.

DHepreTUdeckuii OOMEH B KIETKE M €ro OHOJOTHMYECKHH CMBICI. Tarlbl
HHEPreTUYECKOro 0OMEHa, MPUYPOUECHHOCTh ATUX MPOIECCOB K OMPEICICHHBIM
CTPYKTypaMm KJIETKU. 3HaueHne MUTOXOHIpHUl 1 AT® B sHEepreTnueckom oOMeHe.
buocuHTe3 0EKOB B KJIETKE U €ro 3HayeHue. Poib TeHOB B OMOCHHTE3€ OENKOB.
'eneTnueckuii KOO M €ro CBOMCTBA. OJrtanbl OMmocuHTe3a Oenka. Peaxkimu
MaTpPUYHOIO CUHTE3a. Perynsuus cunre3a 6enkoB. I'eH-perynarop, reH-omnepaTop,
CTPYKTYpHBIE T€HBI, UX B3aumojeicTBue. [IpuHiun oOpaTHOW CBSI3U B PETYIISLIUU
(GyHKUHOHUPOBaHUs reHoB. COBpEMEHHBIE MPECTABIEHUS O IPUPOJIE TEH
JKW3HEHHBIM UK KJIETKH W €ero 3Tambl. [IoAroToBKa KIETKH K JEICHUI0 —
uHTep(dasa, ee EepUOIbI (mMpecUHTETUYECKUA, CUHTETHUYECKUU,
NOCTCUHTETHYECKU).  buomornueckoe  3HadeHwe  uHTepdaspl.  ANONTO3.
MHUTOTUYECKUI LIUKIL.

AMUTO3 W ero 3HauyeHue. MMHTO3 - ULUTOJOTrMYecKass OCHOBa OECIOJIoro
pa3smMHoOXxeHust. dDa3pl MUTO3a, UX XapakTepucTuka. CTPYKTypHbIE U3MEHEHUS U
¢bu3noNornyeckue OCOOCHHOCTH OPraHOWIOB KJIETKHM BO BPEMS MHUTOTHYECKOIO
nenenusi. BepereHo geneHus, CcTpoeHMe U (PYHKUMHM HHUTEH BepeTeHa.
buosornueckoe 3HaUEHUE MUTO3A.

Meito3 - nMToJIOTMYECKas OCHOBa IIOJIOBOTO pa3MHOKeHus. llepBoe neneHue
Meno3a, ero ¢aspl, WX XapaKTepUCTHUKA. YMEHBIICHHUE YHUCIa XPOMOCOM Kak
pe3ynbTat nepBoro JeieHus. Bropoe aenenne meiosa, paspl, MX XapaKTepuCTHKA.
buonornyeckoe 3HaueHNuE MeNHo03a.

®opmbl U cI0COOBI pa3MHOKEHHSI OpraHu3MoB. becrnoioe pa3MHOXKEHHE, €r0 BUIbI
u 3HayeHue. [lonoBoe pa3MHOXKEHHWE, €ro BUABI U 3BOJIIOLMOHHOE 3HAYCHHUE.
OOmiast xapakTepuUCTMKa W OCOOEHHOCTH Pa3MHOXKEHUSI OCHOBHBIX TPYIII
OpraHu3MoB. Pa3BuTHE MYKCKHX MU >KEHCKHUX IOJOBBIX KJIETOK y JKHUBOTHBIX H
pacTEeHUH.

OmnogorBopeHne W ero Tumbl. OIUIOAOTBOPEHUE W Pa3BUTUE 3apojblllia Y
)KUBOTHBIX. OCHOBHBIE  OTanbl AMOPHOHAIIBHOTO  Pa3BUTUSI  KUBOTHBIX.
BzaumopencTBre yacTeld pa3BUBAIOLIETOCS 3apOJbIIa. bUOTEHETUYECKUN 3aKOH,
ero coBpeMeHHass uHTepnperauusa. I[locTamOpuoHanbHOE pa3zBuTHe. BpenHoe
BIIUSIHUE AJIKOTOJIsl, HUKOTHHA, HAPKOTUKOB, 3arpsI3HEHUS OKPY’KaIOIIeH cpeabl Ha
pa3BUTHE 3apO/IbIIIa )KUBOTHBIX U YEIOBEKA.

OOmiast xapakTEepUCTHKAa M OCOOCHHOCTH Pa3MHOXKECHHSI BHPYCOB, OaKTepui,
BOJIOpOCIe, MOX00Opa3HbIX, TAaOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX,



INOKPBITOCCMCHHBIX, r‘pI/I6OB 1 JuiiaiiHukoB. CMeHa (1)8,3 B J)KU3HCHHOM IHUKIJIC.

Paznen 4.Pemenue 3anau o teMe «I'enerukan-13 yacon

He3aBucumoe HaciienoBaHre Npu3HaKkoOB

[Ipenmer, 3amaun U MeTOAbl TeHeTHUKHU. OCHOBHBIE pa3feibl T'eHETHKHU. MecTo
TEHETUKU CPey OMOJOTUYECKUX HAyK. 3HAYCHHE TEHETUKH B pa3paboTke mpoodiiem
OXpaHbl MOPUPOABI, 3APABOOXPAHCHUS, MEAULMHBI, CEIBCKOTO XO35MCTBA.
[IpakTHUeCKOE 3HAUEHUE TEHETUKH.

HacnenoBanwe 1npu  MOHOTMOPUIHOM  CKpeuiuBaHWU. JlOMUHAHTHBIE W
peuieccuBHble Tpu3Haku. llepBwiii 3akoH MeHaens - 3aKOH €IMHOOOpa3us
ruOpUI0B TIEPBOro MOKoJIeHUs. BTopoit 3akoH MeHzens - 3aKOH pacuIeTICHHUS.
[IpaBuno 4wuctorel ramer. LluTosIOrMuYecKWe OCHOBBI PaCLUCIUICHUS IIPU
MOHOTUOPHUIHOM CKpenuBaHuu. CTaTUCTUUECKUI XapaKTep pacuieieHus.
Pacuierienre npu BO3BpaTHOM U aHAJM3UPYIOLIEM CKPEIIMBAHUMU.

Hacnenosanue npu auruOpuHOM cKpeluBanuu. HezaBrucumoe KOMOMHUPOBaHUE
HE3aBUCHUMBIX Nap MPU3HAKOB - TpeTUi 3akoH Menaens. Llutonornueckne 0CHOBBI
HE3aBUCUMOTO KOMOMHUPOBAHUS Map MPU3HAKOB.

HacnepgoBanne mpu B3aMMOJECUCTBUM aAJUIETIBHBIX TE€HOB. JlOMHUHMpOBaHHE.
Henonnoe JTOMUHUPOBAHHUE. KonoMuupoBanue. CBepXIOMUHHPOBAHUE.
MHOX€ECTBEHHBIN AJUIETIU3M.

B3aumopeiictBue HeaysienbHbIX reHOB. HoBooOpa3oBaHMS MpU CKpENIMBAHUU.
Oco0eHHOCTH HACJIEAOBAHMS KOJIMYECTBEHHBIX MPHU3HAKOB. KOMIUIMMEHTapHOCTS.
Omucra3z. [lonmumepus.  MHOXECTBEHHOE  JeiicTBUE  TIeHOB.  I[Ipumepsl
MHO>KECTBEHHOTO JIeHCTBHSI Te€HOB. BO3MOXXHBIE MEXaHWU3Mbl OOBSICHEHUS ITOTO
ABJICHUS. | €HOTHUIT KaK 1EJI0CTHASI UCTOPUYECKHU CIIOKUBIIASCS CUCTEMA.

SIBieHME CLETJIEHHOrO HAacJEAOBAHUS W OTPAHMYEHHOCTh TPETHETO 3aKOHA
Mengens. 3nauenue pabor T.I'.Moprana v ero IKOJbl B W3YYEHUU SIBICHUS
CIEIJIEHHOTO HaclieqoBanus. KpoccuHrorep, ero OHMOJOTMYECKOE 3HAYEHUE.
['eneTnueckue kapThl XpOMOCOM. OCHOBHBIE TOJOKEHUSI XPOMOCOMHOM TEOpUU
HacienctBeHHocTd. Bxiaa mkonel T.I.Moprana B pa3paboTKy XpOMOCOMHOMN
TEOPUH HACIIECACTBEHHOCTH.

I'enernka nona. IlepBuYyHBIE W BTOPHUYHBIE MOJIOBBIE MPU3HAKA. XPOMOCOMHAS
TEOpUsl ONpeAeeHUs Tojla. ['OMOramMeTHeli W TeTepOraMeTHBIA TMOJI. THIbI
ompenesieHUs mnoJjia. MexaHu3M Tojajaep:KaHus cooTHomieHus mnojoB  1:1.
HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.



Pe3yabTaThl 0CBOCHMS KYPCa BHEYPOUYHOM JAeSITeJIbHOCTH
B pesyabTate oOcBOE€HHS (OPMHUPYIOTCS yHHUBEpCAIbHbIE Yy4eOHbIE
nencTBus, coorBeTcTBYHOMIME TpeboBanusm GI'OC OO.

JINYHOCTHBIE pe3yJabTaThbl:

3HAHHUC OCHOBHBIX IIPHUHIIUIIOB W IIPABHUJI OTHOLICHHA K YKMBOU IMpUpoIacC,
C(bOpMI/IpOBaHHOCTI) ITO3HaBAaTCJIbHBIX HHTCPCCOB u MOTHBOB,
HaIIpaBJICHHBIX HA U3YUYCHUC YKMBOU IMpUpOAbl; HHTCIUICKTYAJIbHBIX YMCHI/Iﬁ
(I[OKaBBIBaTL, CTPOUTDH PACCYKACHUS, dAHAIIM3UPOBATh, CPABHUBATDL, JACJIATH
BI)IBOI[I)I); ACTETUYECKOT0 OTHOIICHHUS K >KUBBIM OOBEKTaM.

MertanpeameTHbie pe3yJbTaThI:

OBJIQZICHUE  COCTABISIIOIIMMHU  MCCIIEAOBATEIbCKOM U IPOEKTHOM
JIESITEIbHOCTH, BKJIIOYash YMEHHsI BUIETh MPOOJIEMYy, CTaBUTh BOIPOCHI,
BBI/IBUTaTh THIIOTE3HI, JaBaTh OTIpeICTICHUS TOHSTHSM,
KJIacCuUINPOBaTh, HAONIOJAATh, MPOBOJAUTH SKCIEPUMEHTHI, JeiaTh
BBIBOJIBI M 3aKJIIOYCHHs, CTPYKTYpHpPOBaTh MaTepuan, OOBSICHSATS,
J0Ka3bIBaTh, 3alUIIATh CBOM HWJCH; yMEHHE paboTaTh C pPa3HBIMHU
MCTOYHUKAMU OHOJIOrMYEeCKOM MH(OpMAIMU: HAaXOIUTh OHOJIOTHYECKYIO
MH(OpPMAIMIO B PA3JIMYHBIX HCTOYHHMKAX (TEKCT€ ydyeOHMKA, HAyYHO —
HOMYJISIPHOM JIuTepaType, OMOJOrMYECKHUX CIIOBapsX W CIPaBOYHMKAX),
aHANMM3UpOBaTh W  OLIGHUBaTh  MH(OpMaIUi0,  MPEeoOpPa3OBBIBATH
uHdopMaIuioo U3 OAHOW (OpPMBI B JPYryl0; CHOCOOHOCTh BHIOMPATH
LIEJIEBBIE U CMBICJIOBBIE YCTAHOBKM B CBOMX JIEHCTBHUSIX M IOCTYIKax IO
OTHOILIEHUIO K KMBOM MPUPOJIE; YMEHHE aJIEKBATHO UCMOJIb30BaTh PEUECBBIC
CpeICTBa Uil JAUCKYCCUU U apryMEHTAal[MM CBOEM MO3MIMH, CPAaBHUBATH
pa3HbIe TOYKU 3PEHUS, apTyMEHTHPOBATh CBOIO TOUYKY 3PEHHUS, OTCTAaUBATh
CBOIO MTO3ULIHUIO.

IIpeameTHbIE pe3ybTATHI:

B no3HaBareibHOM (MHTEJJIEKTYAJIBLHOM) chepe:

BBIZICJICHUE  CYIIIECTBEHHBIX TPU3HAKOB  OHOJIOTMUECKHX OOBEKTOB
(OTJIMYUTENBHBIX MPU3HAKOB >KUBBIX OPTraHU3MOB; KJIETOK M OPraHU3MOB
pacTeHuil) W TpoieccoB (OOMEH BEIIECTB M TPEBpAIEHUE DHEPTUH,
MUTAHWE, AbIXaHWE, BBIACICHUE, TPAHCIOPT BEIIECTB, POCT, Pa3BUTHE,
Pa3MHOXEHUE, PETYIAIUs KU3HEACATEIPHOCTA OPraHu3Ma); OO0BSICHEHUE
posii OWOJIOTMM B TMPAKTHYECKOW JESITEIIBHOCTH JIIOJICH; pa3inuue Ha
Ta0JIUIaX YacTel 1 OPraHOUJIOB KJIETKH; Ha KUBBIX 00BEKTaxX W TabJMIax



— OpPraHoOB IIBETKOBOTO PACTECHUS; CPAaBHEHUE OMOIOTHYECKUX OOBEKTOB M
MPOIECCOB, yYMEHHME JeiaTh BBIBOJIBI W YMO3AKIIOUEHHS Ha OCHOBE
CpPaBHEHUS;0BIAICHIEC METOJaMH OHMOJOTHYECKON HAyKW: HAOIIOJICHUE W
OomMHMCcaHue OWOJOTHYECKUX OOBEKTOB W  MPOIECCOB; TOCTAaHOBKA
OMOJOTUYECKUX IKCIIEPUMEHTOB U OOBSICHEHNE UX PE3YyIbTaTOB.

B 1ieHHOCTHO — OpUeHTAllMOHHOM cepe:

3HaHWE OCHOBHBIX MPABWJI TIOBEJCHUS B TPHUPOJIC; AHAIU3 M OIICHKA
MIOCIICACTBHI JIEATEIILHOCTH YEJIOBEKA B MIPHUPO/IC.

B cgepe TpyaoBoi AeATEILHOCTH:

3HaAaHWE M COOJIIoJCHHWE TMpaBuid padboOTel B KaOuHETe OWOJIOTHH;
coOmoicHue TMpaBuil pabOThl ¢ OHOJIOTMYECKUMH IMpUOOpamMu U
WHCTPYMEHTAMH.

B acrernueckoni cepe:

BBISIBJICHHE ACTETHYECKUX JOCTOMHCTB OOBEKTOB KUBOW TTPUPOIBI.



KanengapHo-TeMaTu4eckoe MiiaHnpoBaHue.

No [Hasauue tem JlaTa
[IPOBEICHUS

1. | Pemenue JOrnYecKuX U CUTYallMOHHBIX 3a/1a4.

2. | Uto u3ydaeT MoJeKyIsapHas OUOIOTHs.

3. | buonomumepst. YraeBoasl. JIunusl.

4. | IloBropenue kypca . JKuBotnsie. Pactenus.Uenosek.

5. | DneMeHTapHbIi XUMUYECKHI COCTaB KIIETKH.

6. | 3HaueHME BAXKHEUIIMX XUMHUYECKUX SJIEMEHTOB VISl KJIETKU U
opraHusma.

7. | XuMHUYECKHE BEIIEeCTBA KICTKH.

8. buononumepsl. Jlunuasl: kinaccudukanus, 0COOEHHOCTH U
byHKIIUU.

9. | benku: crpoenue, cBoiicTBa U GyHKIHH. DEPMEHTHI.

10. | HyknenHOBbIE KHCIOTHI: CPAaBHUTEIbHAS XapaKTEPUCTUKA
JIHK n PHK, npuHImn koMmieMeHTapHOCTH, IpaBuia
Yapradda.

11. | Pemenue 3a1a4 no MOJEKYJSIPHON OMOJIOTMHU HA U3YYEHHBIE
TeMbl. ATO.

12. | Ctpoenue kietku. CpaBHEHUE KIETOK KMBBIX OPraHU3MOB.
PaGota ¢ pucynkamu. Knetounas teopus.

13. | Ilnactuueckuii oOMeH.

14. | Pewenue 3a0a4 no8vluleHHO20 YPOBHSL.

15. | Tunsl nUTaHUS )KUBBIX OpraHu3MoB. [loHsTHE O
MeTabou3Me. DHEPreTUYeCKUii OOMEH.

16. | Pemenwue 3agad mo teme "DHepreTrHdeckuii oomeH"

17. | ABToTpodHsbIii THI 0OMeHa BemecTB. DoToCHUHTES.
XEMOCHHTE3.

18. | Jlenenue knetku. Muto3. [lomoBoe pasMHOKeHNE

19. | OGpa3oBaHue MOJIOBBIX KJIETOK. Meio3. Pemenue 3aiayd Ha
nojacyet xpomocom u kosmuectso JHK.

20. | Pa3MHOXEHME U pa3BUTHE PACTEHUM.

21. | OnTorene3. OMOPUOHATLHBIN U TOCTIMOPHUOHATBHBINA TIEPHO/T
Pa3BUTHS )KUBOTHBIX.

22. | OcHOBBI reHeTUKH. Penienne reHeTHIeCKuX 3a1ad.
OCHOBHBIE TOHATHS U METO/Ibl TeHETUKU. OCHOBHBIE
MpaBHIIa, TOMOTAIOIIME B PENICHUH T€HETUYECKUX 3a]1ay.
3akonsbl ['peropa Menaens.

23. | MoHornbpumHoe, TMruOpUIHOE CKPEIIBAHHE.

24. | Pemenue 3a7a4 MOBBIIIEHHOTO YPOBHSI 110 T€HETHKE C

HUCIIOJIL30BaHUEM 3aKOHOB [ .Mennes.




25,

Hermnonroe noMuHMpOBaHME, HACICIOBAHNE TPYIII KPOBH.
Pewenue 3aoau.

26. | CuerieHHOE HacleaoBaHue. Pewenue 3a0a4 Ha cyenieHHoe
HACIe08anue NPU3HAKOE (Kpoccunaosep ).

27. | I'enernka momna. Pewenue 3a0au na cyeniennoe
Hacaedosanue ¢ noaosvimu xpomocomamu (X u'Y).

28. | BzaumopeiicTBrE allICIbHBIX M HEaJJICIbHBIX T€HOB.

29. | Pewenue  3a0a4 noGbIULEHHOU CLONCHOCMU HA 8Ce 8UObL
83AUMOOCUCMBUSA. KOMNIEMEHMAPHOCb, SNUCMA3,
noUMepPUIo.

30. | Pemenne koMOMHUPOBAHHBIX 3a/a4.

31. | Pemenne koMOMHUPOBAHHBIX 3a/ad.

32. | 3axon Xapnu - BaiinGepra. Pewenue 3a0au no cenemuxe
NONYAAYULL.

33. | I'enernka yenoBeka. Pewenue 3a0au na cocmasienue u
AHAIU3 POOOCIIOBHBIX.

34. | Pemenne KOMIUIEKCHOM pabOThI. AHAIU3 PE3YJIbTAaTOB.




